This study aimed to develop a Korean version of Pro-change's processes of change measure for effective stress management (PPSM). Effective stress management refers to any form of healthy activity practiced at least 20 min per day to manage stress. PPSM includes 30 items and consists of two higher-order and ten first-order factors. It measures the covert and overt strategies that individuals use to initiate and maintain effective stress management, namely the processes of change. The participants included 542 Korean college students. The Korean version of PPSM was found to consist of two higher-order and ten first-order factors, which was consistent with the original PPSM. Reliability was examined in terms of internal consistency. Cronbach's alpha coefficients ranged from 0.41 to 0.83, which was largely compatible to those of the original, Japanese, and Chinese PPSM. The Korean PPSM version was validated against the stages of change for effective stress management. The differences in the scores of the processes of change were largely consistent with those of previous studies.
Introduction
Managing stress-that is, coping effectively with stressful situations-is a public concern in East Asian countries such as Japan and South Korea [8] . Stressful experiences have been found to be linked to numerous chronic diseases such as cardiovascular diseases [10] . To prevent stress-related health problems, it is important to practice effective stress management [6] , which refers to any form of healthy activity practiced for at least 20 min per day to reduce a person's perceived stress [11] (Pro-Change Behavior Systems, Inc., 2003). Unfortunately, it is estimated that more than half of Korean college students do not engage in effective stress management [4] , which points to a need for some assistance in practicing effective stress management. To design such interventions, appropriate behavioral change theories need to be identified.
One such model is the transtheoretical model (TTM) of behavioral change [12] . This model describes behavioral change through five stages: precontemplation (having no intention to begin in the next six months), contemplation (intending to begin in the next six months), preparation (intending to begin in the next month), action (having been practicing for less than six months), and maintenance (having been practicing for at least six months). Other factors such as processes of change are assumed to facilitate stage transitions. Processes of change refer to the covert and overt strategies that individuals use to progress to the next stage. Ten processes of change are assumed to be needed to facilitate a stage transition. Table 1 gives a definition for each of these processes, which are divided into higher-order processes, and include both experiential and behavioral processes.
Use of processes of change has been found to depend on stages of change. Pertinent to this study, Horiuchi et al. [6] reported tight relationships between stages and processes of change for effective stress management. The least use of these processes was found in the precontemplation stage, whereas experiential processes were most frequently used in the preparation stage, and behavioral processes were most frequently used in the preparation, action, and maintenance stages. These results suggest that increasing and maintaining these processes are important to progress through the stages.
Model-based interventions have been found to successfully increase the proportion of participants practicing effective stress management [3] [5] . The development of a model-based intervention could provide Korean researchers and practitioners with a new intervention approach to help college students initiate effective stress management practices. To do this, however, we first need a measure that can assess how frequently each individual uses each process of change. Such a measure not only enables the identification of specific processes that affect stage progression but also allows practitioners to assess the interventions based on the TTM. Unfortunately, no measure is currently available for assessing the processes of change for effective stress management.
Pro-change's processes of change measure for effective stress management (PPSM) [2] have been shown to be a reliable and valid measure. PPSM includes 30 items, with two higher-order factors (experiential and behavioral processes) and ten first-order factors (individual processes). Its structure was evaluated and found to be acceptable, with a comparative fit index (CFI) of 0.76. Reliability was also found to be acceptable with Cronbach α coefficients ranging from 0.59 to 0.79. Validity was confirmed with significant inter-stage differences in the use of the processes. This study aimed to develop a Korean version of PPSM. 
Participants and Procedures
The institutional review board of Kurume University approved this study. Five-hundred and eighty Korean college students gave informed written consent for the participation, and completed the questionnaire packet. The data of 22 students were removed as they had not been stressed over the past month, which was assessed using the staging algorithm described below. A further 16 students were removed because of missing data. The final data of 542 Korean college students were subject to the analyses. Of the 542 students, 206 were male and 336 were female. The average age was 20.77, with a standard deviation of 2.91 years. The participants included 35.98% freshmen (n = 195), 37.27% sophomores (n = 202), 22.64% juniors (n = 123), and 4.06% seniors (n = 22).
Measures 2.2.1. Processes of Change
PPSM (Evers et al., 2000) [2] was translated into Korean for this study, with permission from Pro-Change Behavior Systems, Inc. First, two Korean psychologists translated the PPSM English items into Korean. Another two psychologists checked that the original meaning of each item had not changed through the translation. Each participant was asked to rate each of the 30 PPSM items on a five-point Likert scale (1 = Never to 5 = Repeatedly).
Stages of Change
The participants' stages of change were assessed using the Korean version of Pro-Change's staging algorithm [7] . The participants were asked whether they effectively managed stress in their daily life. They chose from one of the six items that represented the five stages and a further item "I had no stress." A one-week test-retest reliability was found to be acceptable. Validity was confirmed by demonstrating that the relationships of depressive symptoms were consistent with the predictions [7] .
Statistical Analyses
The analyses were conducted using SPSS 20 for Windows and R. The statistical significance was set as p < 0.05. First, to examine if the Korean PPSM version consisted of two higher-order and ten first-order factors, a confirmatory factor analysis was conducted. Three items were expected to represent one first-order factor and five first-order factors were expected to represent one higher-order factor. The root mean square error of approximation (RMSEA) and CFI were used to evaluate the model fit. RMSEA values of less than 0.08 show an acceptable fit, and those of 0.76 or larger show a compatible fit to the original measure. Then, reliability was evaluated in terms of internal consistency. The Cronbach α coefficient was calculated for each subscale. Finally, to validate the Korean PPSM version, we examined whether the differences in mean values for the processes of change for effective stress management across the five stages were consistent with those of Horiuchi et al. [6] . Tenone-way analyses of variance (ANOVAs) were conducted. The model assumes that the processes of change cause stage transitions [13] , so they were put in the ANOVAs as independent variables. However, this study aimed to examine the relationships between the stages and processes of change. In previous cross-sectional studies of the relationships between processes and stages of change for effective stress management [1] [2] [6] , processes of change were put into the analyses as a dependent variable. Therefore, this study also put the processes of change as the dependent variable.
Results

Factor Structure
A confirmatory factor analysis was conducted to examine whether the original PPSM factor structure was acceptable in this sample. The two higher-order and ten first-order factor models showed an acceptable fit to the data (CFI = 0.81; RMSEA = 0.07). The factor loadings ranged from 0.32 to 0.89 ( Table 2) . Strong correlations emerged between the first-and higher-order factors with the standardized path coefficients ranging from 0.60 to 1.01 (Figure 1) . 
Reliability
The Cronbach's α coefficient was calculated for each subscale ( Table 2) , and ranged from 0.41 to 0.83. While the α coefficients for the five subscales were at 0.60 or above, those for the other subscales were below 0.59. 
Validity
The distribution of the participants was as follows: 16.79% in precontemplation (n = 91), 21.59% in contemplation (n = 117), 26.20% in preparation (n = 142), 12.18% in action (n = 66), and 23.25% in maintenance (n = 126).The distribution was independent of gender (χ(4) 2 = 2.89, p = 0.58). To examine the validity of the Korean PPSM version, the relationships between the stages and processes of change were examined using ten ANOVAs. The differences in the processes of change scores across the stages are shown in Figure 2 and Figure 3 . The results of these ANOVAs are summarized in Table 3 . The ANOVAs found significant main effects in the stages for all ten processes. The differences in the scores for the processes of change showed patterns of increase in the processes' use across the stages.
Discussion
This is the first study in which a measure for the processes of change for effective stress management was developed in South Korea. After translating PPSM into Korean, its factor structure, reliability, and validity were examined. The Korean PPSM version provides aninitial tool to assess the use of each process of change for effective stress management. The model enables researchers and practitioners to develop interventions that help people manage stress by tailoring the intervention content to an individual's stages. This requires the identification of specific processes that cause forward stage transitions, such as the progression from precontemplation to contemplation. The Korean PPSM version is expected to not only enable researchers identify such processes but also to assist practitionerse valuate the effects of interventions based on the TTM.
The two higher-and ten first-order factor structures in the Korean PPSM version were supported by a confirmatory factor analysis. The value of CFI was compatible to that of the original PPSM (0.81 versus 0.76). In addition, the RMSEA value was found to be acceptable. However, note that two of the ten path coefficients between the first-and higher-order factors exceeded 1.00. These abnormal values indicated that ten of the individual processes of change were highly correlated. These high correlations were also found in a sample of Chinese college students, where Deng et al. [1] reported that the path coefficients ranged from 0.60 to 0.93 and ten processes were found to be highly correlated. Because of these high correlations, it could be argued that the validity of the division of the processes of change into ten processes should be re-examined. We agree with this possible argument, but accept the two higher-order and ten-factor model because of the following two reasons. First, five experiential and five behavioral processes are clearly differentiated in the content, and differential techniques are required to facilitate each process. Second, we aim to develop the Korean PPSM version, whose development will enable further explorations into the validity on Korean populations.
The reliability of the Korean PPSM version was examined in terms of internal consistency. The α coefficient for each subscale ranged from 0.41 to 0.83. The subscales for dramatic relief, social liberation, self-liberation, counter conditioning, and stimulus control were below acceptable values (i.e., >0.60). Among the five subscales, the low value of the counter conditioning subscale (α = 0.41) was in line with that of the original PPSM (α = 0.59) [2] . The three items that assess counter conditioning include three coping options to manage stress. It is expected that the broadness of the subscale resulted in low α values. Relatively low α values for dramatic relief (α = 0.53), self-liberation (α = 0.54), and stimulus control (α = 0.57) were lower than those for the original PPSM, but were largely consistent with those for the Chinese (α = 0.49 -0.65) [1] and Japanese PPSM (α = 0.55 -0.73) [6] . Note that the low α value for social liberation (α = 0.46) was substantially lower than that for the Chinese (α = 0.67) [1] and Japanese PPSM (α = 0.69) [6] . In summary, nine of the ten subscales in the Korean PPSM version showed compatible levels of internal consistency to the Japanese and Chinese PPSM. These results suggested that the Korean PPSM version can be useful for cross-cultural studies across mainland China, Japan, and South Korea. The measure was validated against the stages of change. Consistent with the findings of previous studies [1] [6], the use of each process was at least in precontemplation. Individuals in this stage are not ready to initiate effective stress management, so it is reasonable that they would use the processes less frequently. Differences in the experiential and behavioral processes across the stages showed patterns of increase in the use of these processes, which was largely consistent with the findings of previous studies [1] [6] . The progression through effective stress management stages requires the initiation and maintenance of healthy activities to manage stress. Thus, it is reasonable that the use of both experiential and behavioral processes is more frequent in the action and maintenance stages than in the earlier stages. These results supported the validity of the Korean PPSM version.
The results of this study provide a new measure that can assess the processes of change for effective stress management in Korean college students. Helping college students to manage stress is an important issue for South Korea [4] , and this new measure is expected to be used in future studies in South Korea. In addition, the results extend the literature by providing initial evidence that supports the application of the processes of change to stress management in Korean college students. Studies applying processes of change in stress management have been reported from other countries such as United States [2] , Japan [6] , mainland China [1] , and Germany [15] , but it had been unknown as to whether this construct would be applicable to the South Korean population. Hence, this extension is important. Nishimura and Chikamoto [9] pointed out the importance of examining the external validity of findings when the findings in some cultures are applied to other cultures. This study predicted the relationships between the stages and processes of change for effective stress management in Korean college students. Therefore, the study results suggested that the processes of change can be applied to effective stress management in Korean college students.
The study has following limitations. First, the participants were recruited at only two colleges. As a result, it remains to be seen how representative the participants were as a sample of Korean college students. This study successfully developed the Korean PPSM version, which can be used for cross-cultural comparative studies with the United States, mainland China, Japan, and South Korea. Based on the study results, it is possible to examine the extent to which the findings can be generalized. Second, it remains unclear whether the Korean PPSM version is appropriate for populations other than students. To assess this, other populations need to be examined based on the study findings.
